Antibody- and cell-mediated immune responses to a synthetic oligosaccharide conjugate vaccine after booster immunization.
Memory formation to CRM-neoglycoconjugate, a synthetic branched tetrasaccharide of Streptococcus pneumoniae type 14 polysaccharide (Pn14PS) that is conjugated to a CRM197 protein, was investigated using mice models. Mice were first immunized with the CRM-neoglycoconjugate and then boosted with either the same neoglycoconjugate or a native Pn14PS in order to investigate the effect of booster immunization. Boosting with the CRM-neoglycoconjugate resulted in increased levels of interleukin 5 (IL-5) in the serum on Day 1, followed by the appearance of high levels of specific anti-Pn14PS IgG antibodies on Day 7. Boosting with native Pn14PS resulted in neither IL-5 induction nor the generation of anti-Pn14PS IgG antibodies. In vitro (re)stimulation of spleen cells after booster injection with the neoglycoconjugate revealed the presence of IL-4 and IL-5. This was not seen in spleen cells obtained from mice boosted with the polysaccharide. When stimulated with heat-inactivated bacteria, however, the polysaccharide-boosted mice did have higher levels of IFN-γ and lower levels of IL-17 than both the CRM-neoglycoconjugate-boosted mice and the mock-immunized mice. In conclusion, neoglycoconjugate boosting is responsible for the activation of memory cells and the establishment of sustained immunity. Not only is a booster with native polysaccharide ineffective in inducing opsonic antibodies, but it also interferes with several immunoregulatory mechanisms.